Previous studies have shown that early lexical development is associated with later language development. It is less clear which language domains early receptive/expressive lexicons are associated with. This study analyses these associations. The study also investigates whether children with slow/typical/fast developing early receptive/expressive lexical skills differed in their language skills at 3.5 years and the predictive value of early receptive/expressive lexical skills for later language skills.
Participants and methods

Participants
There were 68 participants (boys, n = 32; 47 %; girls, n = 36; 53 %), all healthy, typically developing children from monolingual Finnish families. The children were invited to the study at eight months of age by a nurse during a normal follow-up visit in the child health centre.
Children's language development was followed longitudinally between 9 months and 3.5 years of age. Age 3.5 was chosen for the outcome age point since many children have acquired a basic knowledge of their native language by this age. It was found to be of interest to analyse the possible predictive value of early receptive and expressive lexicon for the language development at that age. The participants were not known to have any neurological disorders To cite this article: Suvi-Maria Vehkavuori & Suvi Stolt (2019) . Early lexicon and language skills at 42 months. Clinical Linguistics & Phonetics, DOI: 10.1080 /02699206.2019 5 (hearing or seeing impairments, autism spectrum disorder deficits or developmental disorders) at 8 months of age. The exclusion criteria for parents were as follows: known problems with alcohol consumption, drug usage or mental health issues at the time when the families were recruited to the study. All parents had finished at least nine years of compulsory schooling; 18% (n=12) of fathers and 10 % (n=7) of mothers had completed 12 years of basic education (upper secondary school or vocational school); 78% (n=52) of fathers and 90% (n=61) of mothers had more than 12 years of basic education. The education level of the parents in this study parallels the education levels of young adults in Finland in general (Official Statistics of Finland, 2017) .
Methods
This study is part of the adaptation and norming study of the Finnish short form version of the MacArthur Communicative Development Inventories (FinCDI-SF; project leader: Dr. Suvi Stolt; original version Fenson et al., 2000) . The procedure of the FinCDI-SF study has been approved by the Ethical Committee at the University of Turku in December 2010. Parents received written feedback on their child's language skills at 24 months and 3.5 years. In the case of their child having delayed language skills, the families were advised to contact their local child health centre.
The infant and toddler versions of the FinCDI-SF (Fenson et al., 2000; in Finnish Stolt & Vehkavuori, 2018) were used to study the early lexical skills of the participants. This method has been adapted into Finnish and has Finnish norms (N = 82; Stolt & Vehkavuori, 2018) for ages 9, 12, 15, 18 and 24 months. The FinCDI-SF infant version (9-18 months) consists of an 89-word checklist. Both receptive and expressive lexical skills are evaluated. The toddler version (18-24 months) consists of a 100-word checklist for the assessment of expressive To cite this article: Suvi-Maria Vehkavuori & Suvi Stolt (2019) . Early lexicon and language skills at 42 months. Clinical Linguistics & Phonetics, DOI: 10.1080 /02699206.2019 6 lexical skills. The checklists contain words from different semantic categories. The semantic categories and the number of words within each category for the infant and toddler form of the FinCDI-SF are as follows: social terms 15 (17 %) and 14 (14%); nouns 46 (52 %) and 46 (46 %); verbs 11 (12 %) and 14 (14 %); adjectives 7 (8 %) and 8 (8 %); words referring to time 2 (2%) and 5 (5 %); closed class words 8 (9%) and 13 (13%). The FinCDI-SFs were completed by parents within two weeks of their child turning 12, 15, 18 and 24 months.
The Reynell Developmental Language Scales III (RDLS III; Kortesmaa, Heimonen, Merikoski, Warma & Varpela, 2001) was used in language assessment at 24 months (+2 weeks). The RDLS III is a structured language test. It is adapted into Finnish and has Finnish norms. It consists of receptive (RDLS-Rec) and expressive (RDLS-Expr) parts which measure lexical skills, morphology and syntax. The sum of the receptive and expressive scores forms a total score. Raw points can be converted into standard scores (mean value 100; 15 standard points +/-1 SD), which was applied in the present study.
The children participated in two separate assessments for the evaluation of language skills at 3.5 years. The following language domains were studied: expressive lexicon, phonology and morphology as well as general receptive and expressive language skills. The tests used were the Boston naming test (BNT; Kaplan, Goodglass & Weintraub, 1983 , in Finnish Laine, Koivuselkä-Sallinen, Hänninen & Niemi, 1997 , the Finnish Phonology test (FPT, Kunnari, Savinainen-Makkonen, Saaristo-Helin, 2012), the Finnish Morphology test (FMT, Lyytinen, 1988) and the Finnish version of the RDLS III (Kortesmaa et al., 2001) . All tests have been adapted into Finnish and are widely used by speech and language therapists in Finland. The BNT consists of 60 pictures, which are presented to children in an order in where the following picture is designed to be more difficult to name than the previous one. Children gain a score To cite this article: Suvi-Maria Vehkavuori & Suvi Stolt (2019) . Early lexicon and language skills at 42 months. Clinical Linguistics & Phonetics, DOI: 10.1080 /02699206.2019 7 point for every picture they can name until they are unable to name three pictures in a row (max. 60 points). The FPT was used to assess the phonological development of children. The F P T a s s e s s e s a l l p h o n e m e s a p p e a r i n g i n F i n n i s h i n d i f f e r e n t w o r d p o s i t i o n s ( w o r d beginnings/endings, in clusters and with other phonemes in the same word; paradigmatic skills). In addition, children receive points for the length of phonemes and syllables (max. 26 points), the length of the word in syllables (max. 18 points) and phoneme combinations (max. 83 points), which together comprise the phonotactic score. The phonotactic score was used in this study (max. 127 points). Furthermore, as Finnish is a highly agglutinative language in which grammatical and case relationships are expressed mainly with suffixes, morphological development of the children was studied using the FMT. The FMT measures children's knowledge of six inflections (adverbs; comparative, superlative and elative for nominals; present and past tense for verbs; 5 words for each inflection) which differ according to the age they are typically learnt at. The children receive points (0-3 per word) depending on how well they can use the inflections (max. 90 points). The RDLS III test was used to assess general receptive/expressive language skills at 3.5 years.
Data analysis
Spearman's correlation co-efficient values (r-values) were used to analyse associations between early lexical skills and language skills at 3.5 years. The information gathered using the FinCDI-SF at 12, 15 and 18 months of age and the receptive score of the RDLS III (RDLS-Rec) at 24 months of age were used to form variables for slow, typical and fast receptive lexical development. The information gathered with the RDLS III was used, since only the expressive lexicon is measured using the FinCDI-SF at 24 months of age. In addition, the first two sections of the receptive language score of the RDSL III measure receptive lexicon (altogether 15 items) and the typical development of two-year-old Finnish children does not extend much further Kortesmaa et al., 2001) . The variables for slow, typical and fast expressive lexical development were formed using the data of the FinCDI-SF from 12 to 24 months. The mean percentile value for receptive (the RDLS-Rec included) and expressive lexicons were calculated for each child from the age points mentioned above. Slow receptive lexical development was defined as having a mean percentile score of receptive skills of 25 or less (18% of children, n = 14), typical receptive development was defined as having the mean score between 26 and 74 (75 %, n = 51) and fast as having the mean at 75 or more (10%, n = 8).
Developmental rates for expressive lexical development were defined in a parallel manner (slow 12%, n = 8; typical 69 %, n = 47; fast 19%, n = 13). These same cut-off limits (25 and 75 percentiles) were used at 3.5 years. The analysis on whether children belonging to different early lexical growth rate groups (slow, typical, fast) differed in their language skills at 3.5 was based on the descriptive statistics due to the differing sizes of the subgroups.
An automatic stepwise linear regression analysis was used to gain information on the predictive value of early receptive and expressive lexical development. Two models were run: in the first one, the RDLS-Rec at 3.5 years was the outcome variable, and, in the second one, the RDLS-Expr at 3.5 years was the outcome variable. The SPSS program chose the best predictors for both models. For the model with the RDLS-Rec as the outcome variable at 3.5 years, all possible predictors (receptive/expressive lexical skills at 12, 15, 18 and 24 months, mean percentile score of early receptive/expressive lexical development, gender and mothers' education level) were first inserted in the model. The best predictor was kept in the model. In the next stage, the analysis program chose the second variable to improve the model. Adding or removing other variables did not improve the model further. For the RDLS-Expr at 3.5, a similar procedure was used.
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Results
Data description
The descriptive statistics for receptive lexical skills at 12, 15 and 18 months and expressive lexical skills at 12, 15, 18 and 24 months, when measured using the FinCDI-SF, are presented in table 1. All children had words in their receptive lexicon at 12 months. There was high individual variation in receptive lexical skills at 12 months and onwards. Regarding receptive language skills at 24 months, the participants performed roughly in parallel to the Finnish normative data (mean 107, SD 16, min.-max. 73-142; Kortesmaa et al., 2001) when measured using the RDLS III. The expressive lexicon grew at a slower pace compared to the receptive lexicon. Differences in expressive lexical skills increased during the follow-up period.
(Insert table 1 about here)
The descriptive statistics for language skills at 3.5 years are presented in table 2. At group level, the participants performed roughly in parallel to the Finnish norms for all the measured variables. High rates of variation were found in all measured variables of the participants' performance. There was no clear sign of a ceiling effect in any of the measured variables.
(Insert table 2 about here)
Associations between early lexicon and language skills at 3.5 years
Associations between early receptive/expressive lexical development and language domains at 3.5 years are presented in table 3. Significant correlations between early receptive lexical development and morphological development already existed at 15 months. This correlation To cite this article: Suvi-Maria Vehkavuori & Suvi Stolt (2019). Early lexicon and language skills at 42 months. Clinical Linguistics & Phonetics, DOI: 10.1080 /02699206.2019 10 between receptive lexical skills and morphological development at 3.5 years of age stayed significant throughout all the measured age points and was strongest between 24 months and 3.5 years. At 24 months, receptive language skills measured using the RDLS III correlated clearly with all measured variables at 3.5 years. Regarding expressive lexical skills, significant correlations were found between expressive lexical skills at 15 months and morphological development at 3.5 years. Expressive lexical skills at 18 and 24 months had parallel, clear and significant correlations to all language variables measured at 3.5 years.
(Insert table 3 about here)
Early lexical growth rate and later language skills
The performance (descriptive statistics) for children in different growth rate groups (slow, typical and fast developing children) at 3.5 years is presented in table 4. Regarding receptive lexical development during the second year, a clear trend in language performance between the early growth rate groups was found in lexical, morphological and general language skills (RDLS-Rec/RDLS-Expr) at 3.5. The only exception was in phonological skills at 3.5 years, where children did not differ clearly based on their early receptive lexical skills. Regarding expressive lexical development during the second year, a clear trend was found between early expressive lexical growth rate groups and performance in most measured variables (i.e. phonology, morphology, RDLS-Rec, RDLS-Expr), but not in lexical development between slow and typically developing children.
(Insert table 4 about here)
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The overall correlations between the average receptive growth rate value (i.e. the mean percentile value in receptive lexicon growth between ages 12 and 24 months of age) and lexical, phonological, morphological, and RDLS-Rec/RDLS-Expr scores at 3.5 years were: 0.14 (p>0.05), 0.15 (p>0.05), 0.51 (p<0.001), 0.18 (p>0.05), 0.35 (p<0.01), respectively. Thus, the receptive lexical growth rate during the second year had the strongest correlations to morphological and RDLS-Expr score at 3.5 years.
Correlations between the average expressive lexical growth rate value (i.e. the mean percentile value in expressive lexical growth between ages 12 and 24 months of age) and lexical, phonological, morphological, and RDLS-Rec/RDLS-Expr scores at 3.5 years were: 0.31 (p<0.05), 0.29 (p<0.05), 0.46 (p<0.001), 0.35 (p<0.01) and 0.32 (p<0.01), respectively. The early mean expressive growth rate correlated clearly and in a statistically significant way with all the measured language variables at 3.5 years; the strongest correlation was with morphological skills.
The predictive value of early lexical skills to later language skills
According to the automatic stepwise linear regression analysis, the RDLS-rec at 24 months and the mean expressive lexical development during the second year explained the RDLS-Rec at 3.5 years best (R 2 = 0.28). The RDLS-Rec score at 24 months explained 39% of the variance (t = 3.37, p < 0.01) and the mean percentile value of expressive lexical development during the second year explained 24% of the variance (t = 2.04, p < 0.05). Altogether, these two variables explained 63% of the variance of RDLS-Rec score at 3.5 years.
The RDLS-Expr score at 3.5 years was explained by the following variables based on the automatic stepwise linear regression analysis. The RDLS-Rec score at 24 months and To cite this article: Suvi-Maria Vehkavuori & Suvi Stolt (2019) . Early lexicon and language skills at 42 months. Clinical Linguistics & Phonetics, DOI: 10.1080 /02699206.2019 expressive lexical skills at 18 months predicted the RDLS-Expr score at 3.5 years the best (R 2 = 0.43). The former variable explained 56% (t = 5.60, p < 0.001), and the latter variable explained 22% (t = 2.19, p < 0.05) of the variation of RDLS-Expr at 3.5 years. Altogether these two variables explained 78% of the variation of RDLS-Expr score at 3.5 years.
Discussion
T h e m a i n a i m o f t h i s s t u d y w a s t o a n a l y s e t h e p o s s i b l e r e l a t i o n s b e t w e e n e a r l y receptive/expressive lexical skills and language skills at 3.5 years of age. In addition, this study aimed to gain information on whether children with slow/typical/fast early receptive/expressive lexical development differ in their language skills at 3.5 years of age, and whether early lexical skills explain later language skills. Receptive lexical skills at 24 months associated in a broad and relatively even manner with lexical and other language domains at 3.5 years, whereas clear associations between expressive lexical development and language skills at 3.5 years were already attested at 18 months. Both receptive and expressive lexicons had clear associations with later morphological skills from 15 months onwards. A trend was also found where late-talkers, children with typical language development and lexically precocious children differed in their language skills at 3.5 years of age relative to their early receptive/expressive lexical development. In other words, children with slow language development had the lowest scores, children with fast language development had the highest scores while typically developing children performed in between, in general. An exception to this trend was found in phonological skills where children with typical/fast early receptive lexical development did not differ on the group level. The best models predicting later receptive/expressive language skills included variables from both early receptive and 
